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M3o6peTeHno dthochtch k 3/ieKTporex— 

HHHeCKOfl npOMblUl/ieHHOCTH H M D>KGT 6bITb 

Hcnwibao&aHo npw H3roroB^eHHH raaopaa- 

pflUHWX HCrOHHHKDB CBeTa C DKCKHHblMH Kfl- 

ToaaMH. 

B npOH3B0aCTBe JTIOMIIHGCU8HTH blX /IflMH 5 
anfl HaH&CGHH 3 9MHCCHOHHbIK nOKpblTHft H3 

Karoabi Hcnonb^yioTcs! cycneH3HH Ha ocho- 
Be TpoAHoro KflpScmara 6apHH, crpoHUHst h 
KajibHH3 h BbicoKonHcnepcRoro Bojib4>P aMa flj^ 

HenocTaroK TaKoro noKpbiTHsi - nenoc- 10 
raTOMHaa CTaGwJibHoCTb cBeroBoro noToita 
(oa 12 Tbic.H. yweHbiuaeTCH ao 70,8%). 

Han6onee 6^k3jchm no re ran nee k oft cym- 
hocth k npen/iaraeMowy Hao6peTeHino must— 
erCH cycneHaHn, cocroamag H3 rpoftHoro 
Kap6o»ara meiio^HOseMenbHbix Merajuios 
{ll|3M) h ocHOBHoft KOMnneKCHofl cone ajno— 

MHHHfl t"2j. 

HenocTarKOM rasoft cycneH3i*H, nptTMeHeH- 
nol ana xaronHbix noKpuraft, fcB/ijiercji Ta- 
xes *ce HecTa6»uibHocTb caeTOBoro norosa. 

Ue/ib iT3o6peTeHHfl — noBbiiueHtie CTa6wib— 
hocth CBeroBoro noToira npn npoaon>KHTe/ib- 
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hocth ropeHHA juoMHHecueHTHbix ;iaMn He 
weiiee 15000 h h docTaro^Ho nponnoM fta — 

TOnHOM riOKpblTHH. 

FIocTaBJieHHag ue/ib aocrnraeTCH reM. 

MTO CycneHGHH R/in o6pa30BGHH5T 3MHCCHOH — 

Hbjx noKpwrMft, coaepNcamaa rpoftHofl Kap6o— 
hst U[3A1 , oCHOBHyra KOMnneKCHyio canb a;uo— 
mhhhr h Bony, aonojiHHr&rtbHo coaepiKHT nnp— 
KOHaT MarHHH h Booib({>paM b cjienywmeM co- 
OTHouieHHH KOMnoHeHTOB, Bec.%: rpoAHoft 
Kap6oHQT 45—50, ocnoBHaa KOMnneKCHaq 
CDJib anioMHHHfl 0,1—4, iiHpKOHar MarHHfl 
0,6-4, Bonb4>paM 0,3-2, Booa 40-54. 

FlpeayiaraeMbifl cocraB cycneH3HH Haro- 
TaonHBaeTCH cneayioinHN^ o6paaoM. 

40-50 Bee. m. rpoftHoro Kap6oHaTa IU3M, 
0,9-6 Bec.M. CMecH uHpKOHara MarHHH h 
BbicoKoaHcnepcHoro B<xibt{>paMa QHcneprupy— 
iot B 40,1-58 seen. BonHoro pacrsopa 
ocHOBHoft KOManeKCHofl conn antoMKHHsr a 
aiapoBoft MejibHHue b TeneHHe 20-30 m. Upa- 
roTOBJieHHan cycrreHSHa chdcoSom nontfBa, 
3JJ6KTpcnJ)Ope3a,ceaTTweHrauHH hhr ne/ibBepH- 
3aaHH HaHocHTCji Ha Karoufci raaopa3psmHbix 
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HCT04HHK0B cbotb . HanbHeftuia a o6pa6orKa 
npo^3BoanTcn no npHHHTbiM TexnanorHMec- 
khm pe)KHM9M ana asHHoro THna npHSopa. 

HpconaraeMhift cocraB cycneHanw rpoSHD- 
ro KapGpHara IH3M ana H3Tot db/ighwh smhc— 5 
chohhmx noKpbiTHft hb Karoabi ra3opaapaa- 

HblX HCTOHHHKDB CB9T3 n03BOnaeT yCTpaHHTb 

yKa38HHbifl HeaocTaroK h yjiynuiHTb cTaSwnb- 
HocTb cBeroBoro noroKa HaBecTHbix cocra- 
bob uocpeacTBOM BBeaenwfl dchobhoA kom n— 10 
neKCHoft conn antoM mi hh h nwcnepCHoro Me— 
raxma, nanpHMep, BonbtfjpaMa, Koropbie npn 
rpeHWpoBKe m aKTHBupoBKe KQToaoB Bbinon- 
haiot h {J)yHKumo BoccraHOBHTeaefl TpoflHoro 
Kap6oHara IH3M, reM caMbrM cnocoGcTBy vor 15 
ero 6onee nonnoMy paanoiKeHHto h Bbmene- 
Hvno yr.iRKHOioro ra3a. 

AncnepcHbifi Btyib^paM noHH?KaeT reMne- 
paTypy pasnoJKeHHq Kap6oHaroB, a BbtaejiHB- 
uianc* npH pas/ioweHHif dchobhoh conn an 10- ?Q 
MHHMn a kthbhb fl ^opMa ee oKVtcH cra6«/iH- 
3iipyer npouecc paoJiOKeHun Kap6oHaroB. 
npoTPKatowHft xhmh mgckh i\ npouecc Ha K9 TO— 
tie npH ero repMooGpafiorxe mojkho npeacra- 
BHTb no cneayK>inefl oceMe. ^5 

FIpM hk3koh TeMnepaType 30O-5O0 C 
npoTOKaor pa3Jio>KeHHe ochobhoh KOMn/ieKC- 
Hofl ooJiw anioMHHHfl h o6pa30BaHne OKKCH 
anwMHHHfl. Bbime 600°C naHnnaeTC« pa3- 
nowGHne Kap6oHara Ka/ibUHH, 3areM Kap6o- ^ 
h a t ob ctpohuhs h 6apHn. Me rannHMecKH ft 
Bcuib4)paM KaTaxiK3HpyeT npouecc TepMopa3- 
^o«eHnn h cHHwaer reMnepaTypy Bbiaene— 
hhh yrneKHcnoro rasa. UwpKOHar MarHHfl 
BoanMoQGfiCTByeT c 06 pa aoBa buj it mmc si okhc— 
naMH UJ3M, b ochobhdm c okhc wo 6apna, 
coRmiHeHHe c KOTopbiM 06/iaaaer Han6onb— 
lueft 3neprHefl cbhsh, CHu^aromefi HcnapeHHe 
6apwn c Karona. 

OcBo6oaHBUiaS!C5I OKHCb M6 PHHfl BOB HMO— 

aeftCTByer c okhcbto antoMH hhb , oSpasya 4 ^ 
a/iK»MHnaT MarHtiH, caMoe ycTofiMWBoe coeaw- 
HeHne Ha ajiioMHHaTOB LH3M, Koropbifl npH— 
naer aaresnoHHo— Kore3HoHHy>o npoMHocTb 

3MHCCH0HH0My nOKpblTHtO. 

PaccMorpHM yKa33HHbie 3$xj>eKrbi, Ha6mo— 45 
aaeMbie npH Bbixone 3a npeaejibi, oraenb— 

HO EVlfl K3>Kaoro KOMnDKBHTQ KQK B CTOPO— 

Hy yMeHbiueHHfl, tbk h b cropoHy yBe/iHne- 
hhh ero apoueHTHoro conepNcaHUsi b cycneH- 

3HH. 50 

YMeHbujeHHe KOHueHTpauHR TpoitHoro Kaf>- 
6oHara npHBoaHT k coKpauieHtno npoaon>KH- 
ranbHocTH ropeHHA hctohhhkob CBeTa, 
rax K3K npa dtom yMeHbiuaeTca 3anac smhc- 
CHORHoro seiuecTBa Ha Knroae; yBe/iHMeHHe 55 
npHBoaHT k yMeHbiueHtno cra6«nbHocTH cBe- 
roBoro noToxa, nocKOJibKy npouecc TepMR- 
^ecKofl awccoawauHH Kap6oHaroB nporeKaer 
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neaocraroHHo no^iHo, kx aopasTioxceHHe npo- 
hc x on ht b pa6oTaioiiiefi ziaMne h Bbiaen?noma*- 
flca ripn 3tom OByoKHCb yrnepona neaaKTH- 

BH3HpyeT JllOMHHO<}>Op fc 

Una UHpKoHara MarHWA, Koropbift BBonnr- 
cq b cycneH3Hio finn cnnxteHHa CKopocTH hc- 
napeHHj? smhcchohhopo BeuieCTBa, yBe/THMe— 
Hvte KOHueHrpauHH npHBoawr k noBbiuieHvno 
pa6oMeft reMneparypbi oKCKHHoro Karoaa h, 
KaK cneaCTBHe, k coKpameHmo npoaoJDKHrenb— 

HOCTH ropGHHq ( t ) HCTOHHHKOB CBeTB, 

yMeHbiueHue - k ncMe3H obghhio ac)4>eKTa chh- 

MCeHHSl CKOpOCTV! HCnapeHHSI H TaKMte K CO- 

KpaiueHHio tr. 

Bonb({)paM BBoaHTCa B cycneK3Hia B Ka- 
MecrBe BoccTanoBHTensi rpofiHoro KapSoHa— 
Ta, ana ero SoJiee noxiHoro paanoMteHHfl, 
i tro npoaBJineTca b yBe/ivrienHH cTa6mibHoc- 
t\i CBeToBoro noroKa. OrmaKo yBe/iHHeHHe 
KOHUeHTpaUHH CHHXtaeT ^ hctohhhkob CBe- 
ra Bc^ieacTBHe noBbiuuenHfl paGoneft reMne- 
parypbi oKCHAHoro Karoaa, yMeHbiueHHe koh- 

ueHTpaUHH nptfBOdHT K HCHe3HOBeilHK) 3(J)(j)eK- 

ra yBG/iH MeHH 3 CTa6nnbH dcth CBeToBoro no— 

TOKa, Ta K K3K BBOn.HMOPD KOHHHeCTBa BOHb(J>- 

paMa y>Ke HeaocraTOHHo n^ifl BOCCTaHoane — 
huh Kap6onaT0B LL13M. 

ZlnST OCHOBHOfl KOMOneKCHOH COJ1H a/ltOMK- 
HHfl, BBOQHMOH B CycneH3HK> B K3MGCTBG CBSi- 

3yiouaero MarepKana, yBe/iHHeuHe KonueHTpa — 

UHH npHBpCIHT K pe3K0My yBeJTHHeHHIO THKCO— 
OTpOflH H M HHHaMHMBCKOfl BJT3KOCTH , BC/iea- 

CTBHe Hero uaHoCHTb H3BecrHbtMH cnoco6a- 
mh cycneH3Hio Ha cmipanH KaroaoB ra3opaa— 

pflaHblX HCTOHHHKOB CBeTQ HeB03MO?KHO. HpH 

yMeHbiiieHHH KOHueHTpanHH cBa3yromero Ma— 
Tepwa/ia yxyatuatorcs apresHOHHbie CBoflCTBa 
cycneH3HH, Mecca KaToaHoro noKpbirHH 
vMeHbtijaeTCH h, kbk cneacTBKe, coKpainaer^ 
en V % 

Haq RHCTHH/THpOBaHHOH BORbl, HcnoJib3y-* 

eMofl b KanecTBe ancnepcwoHHoft cpeaw cyc- 
neH3HH» yBenHHeHHe npoueHTHoro conepwa^r 
HHfl npHBonHT k roMy, hto cycneH3H5i ctbho- 
bhtch Menee KOHueHTpKpoBaHHoft h npH Ha- 
HeceHHH ee Ha cnnp&nw KaTocoB He o6ecne- 
HHBaercs? Macca noKpbirnH, Heo6xoaHMan 
ana HDCTaroHHO Gem buj oft npoacui)Knr&nbHoc- 
th ropeHHH r npH y\teHbtueHHH KOHueHTpauHH 
cycneH3HH ue o6pa3yeTCsr (o6pa3yeTCH nac— ■ 

Ta, KOTOpyK) HeBO3M0>KHO HfiHOCHTb HB CHH- 

pa/iH KaToaoB ra3opa3pfla.Hbtx hctohhhkob 
CBeTa) . 



OopMy/ra H3o6pereHHa 

CycneH3Ba ana noKphiTHj? oKCHaHbrx xa- 
TOQOB ra30pa3p$!QHbTX hctomhhkob CBeta.co- 
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aepKHinaq rpoftHoft Kap6oH0T menoHH03eM&rib- 
Hbix MeiannoB, ocHOBHyro KOMrureKCHyK) conb 

aniOMHHHH K BOay, D T . JI H H fl K) tU fl . H — 

c a reM, mto, c uanbio noBbiiueHHfl <rra- 
6iuibHoCTH cBeroBoro noroKa. ohb acmonHH- - 5 
re/ibHO coaepHcwr unpicofiaT MarHHH h Bonb(j)- 
paM npn cjieayioineM cooTHOiueHHH komho- 

H8HT0B, B8C.%: ^ 

TpoftHoft Kap6oHar 4o-50 
OcHOBHaa KOMnneKCHBH . 

COHb a/lK)MHHRH 0,1-4 
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(54) CATHODE COATING SUSPENSION 



The present invention relates to the field of electrical engineering and can 
be employed for manufacturing gas-discharge light sources incorporating coated 
cathodes. 



It is known in ,he art of fluorescent lamp production to provide cathodes with 
emissive coatings by use of suspensions based on a triple carbonate of barium, 
strontium and calcium as well as highly dispersed tungsten [1], 

The disadvantage of such prior art coating is inadequate stability of the 
luminous flux (deteriorating to 70.8% over 12,000 hours of service). 

Of all the prior art suspensions, the one closes, in technical essence to the 
Proposed formulation comprises a triple carbonate of alkaline-earth metals and a 
basic complex salt of aluminum [2]. 

These prior art suspensions employed for coating fluorescent lamp 
cathodes likewise have the disadvantage of providing for an unstable luminous 



flux. 



An object of the present invention is to improve the iurninous flux stability of 
»he fluorescent lamp a. a service life of a, leas. 1 5,000 hours while providing for a 

sufficiently durable cathode coating. 

The above object is achieved in a suspension designed to form emissive 
coatings comprising a triple carbonate of alkaline-earth metals, a basic complex 
sal. of aluminum and water and further comprising magnesium zircona.e and 
tungsten in the following ratio, wt. %: triple carbonate, 45-50; basic complex 
aluminum sa„, 0,-4; magnesium zirconate, 0.6-4; tungsten, 0.3-2; water 40 to 
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The suspension of the proposed composition is manufactured as follows: 
A triple carbonate of alkaline-earth metals in the amount of 40 to 50 parts by 
weigh, and a mixture o, magnesium ziroonate and highly dispersed tungsten in 
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^a m c,„ tof o, to6 pa rt s byw e ightaredispersedin401to58partsby 

We ' 9h,0fanaqUe0USSO,UtoOfa ^-*sa, t o f a,u minum , naballniil| 
^ape„o d o f2 0 t o30 hour , Thesuspensionthuspreparedjsapp(jedasa 

ooa„n g onto the cathodes of gas . djscharge M sources ^ ^ ^ 
-h as cas,in g , electrophoresis, sedimentation or spraying. The subsequen , ' 

The proposed suspension of a triple carbonate of a,Kalin,ea rth metals 
-P<oyed .0 manufacture emissi. oo ati „ gs for the cathodes 

-ces is —n-n— in e,imina,ing the above-described disadvantage of 
- Pnor art suspensions and in improvi„ g the stabi|jty Qf the ^ ^ 

decompose more fully, generating carbon dioxide. 

The hi 9hly dispersed tungsten reduces the carbonate decomposition 

-composes stages ,e carbonate decomposition process. Thecbemica, 

follows; 

The basic comptex aluminum sa,t decomposes at a ,ow temperature 
^ee„300and 5 00=C, yi e,di„ g a,umin um oxide. A , at emp era , ureabo ; e 
™°C, calcium carbonate starts decomposin g followed by s , romium carbonate 
a^ barium carbonate. The meta.iic tungsten cat^s the tberma, 
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decomposition process, reducing the temperature of carbon dioxide generation. 
The magnesium zirconate reacts with the alkaline-earth metal salts generated in 
the reaction, primarily with barium oxide, forming a compound with the highest 
binding energy and thereby reducing the rate of barium evaporation from the 
cathode. 

The freed magnesium oxide reacts with the aluminum oxide, forming 
magnesium aluminate, the most stable of all alkaline-earth metal aluminates, 
which imparts improved adhesive-cohesive strength to the emissive coating. 

We shall now discuss what happens when the percentage level of each 
suspension ingredient goes beyond the upper and lower limits. 

As the concentration of the triple carbonate goes down, the amount of the 
emissive substance on the cathode shrinks, reducing the service life of the light 
source. As the concentration of the triple carbonate rises, the luminous flux 
stability deteriorates due to the incomplete thermal dissociation of the 
carbonates; they continue to decompose in the operating lamp and the carbon 
dioxide formed in the process serves to deactivate the luminophore. 

An increase in the concentration of magnesium zirconate, added to the 
suspension in order to slow down the rate of evaporation of the emissive 
substance, causes the working temperature of the oxide cathode to rise, resulting 
in a reduced life (r) of the light source; its reduction boosts the evaporation rate, 
likewise resulting in a shorter r. 

Tungsten is added to the suspension in order to reduce the triple carbonate 
or cause a higher degree of its decomposition, resulting in improved stability of 
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(he,Umin0US " UX ' BU,aSthe ^ 0 ""^^es,soc,o e s lheworking 

-urce; whiie a o>o P in the «un g ,en co„cen, rati o„ impairs lhe stabiljty 
luminous te oeoause the amount of ,u„ g s,en „ insufflcient „ ^ ^ 
carbonates of the alkaline-earth metals. 

As regards the b asic com P ,e* a,u mi num sai, a dded to the suspension as a 
«— . a rise ,n its concentration causes a sharp jump in ,hi X o,ro Py an d dynamic 

serais of ga s- di scha rg e ,i g h, sources; whereas a iower bi „ der concentration 
causes the a d hes, ve properties of the suspension to borate, with the resu,, 

source r. 

Re9ardi " 9 ^ diS,i " ed — as *e d ispersion me d ium, as its 

concentration nses, the suspension is di ,u,e d and an a„em p , , 0 apply , onto the 

of the ii g h, source; whiie if the concentration of d is,i„e d water is 
reduce., the suspension is no, forme, a, ai, (the pr0C ess yie)d s a thicK P as,e tha, 
cannot he ap P ,i ed onto the ca,ho de spirais of g as*char ge ii g h, sources) 
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WHAT IS CLAIMED IS: 

A suspension for coating the oxide cathodes of gas-discharge light sources 

comprising a triple carbonate of alkaline-earth metals, a basic complex salt of 

aluminum and water, characterized in that in order to improve the stability of the 

luminous flux the proposed suspension additionally comprises magnesium 

zirconate and tungsten, said ingredients being employed in the following ratio, 
wt.%: 

Triple carbonate 45.50 

Basic complex aluminum salt 0. 1 -4 

Magnesium zirconate 0.6-4 

Tungsten 0 3-2 

Water 40-54 
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